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Abstract Adult cases with isolated juvenile xanthogran-

uloma of the central nervous system are very rare. We

report a case with dumbbell-type juvenile xanthogranu-

loma in the cervical spine. A 38-year-old man presented

with moderate numbness of the right ring finger and right

little finger and weakness of the right grip. Magnetic res-

onance imaging (MRI) showed an intra-spinal mass

extending into the paravertebral area. The spinal cord was

compressed by the lesion, which was isointense with

the spinal cord on both T1- and T2-weighted imaging.

Homogenous enhancement was observed after gadolinium

administration. These findings favored a preoperative

diagnosis of a rare tumor, rather than tumor of the nervous

system. Complete surgical removal of the tumor was per-

formed through hemilaminectomy combined with face-

tectomy between C7 and T1. Histological examination and

immunohistochemical testing led to a diagnosis of juvenile

xanthogranuloma. Two years after complete resection,

MRI showed no recurrence. This appears to represent the

first report of dumbbell-type juvenile xanthogranuloma in

the cervical spine. Total removal of such lesions is rec-

ommended because of the high potential risk of tumor

recurrence around the central nervous system.
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Introduction

Juvenile xanthogranuloma (JXG) is a proliferative disorder

of non-Langerhans histiocytes of the skin, occurring most

often in infancy [4, 19, 20], although isolated JXG in the

spinal column is extremely rare [5]. No cases of dumbbell-

type JXG have been reported in the English literature. We

report an adult case in a 38-year-old man.

Case report

A 38-year-old man with no relevant past or family history

was admitted to our hospital. Numbness of the right ring and

little fingers had developed over a 3-month period, followed

by weakness of the right grip and difficulty in running. The

right hand showed muscular atrophy, but reflexes of the

upper and lower extremities were all normal. Cerebral

magnetic resonance imaging (MRI) with gadolinium con-

trast ruled out any cerebral lesions as a possible cause.

Cervical MRI showed a dumbbell-shaped mass at the C7

level (Fig. 1). The spinal cord was compressed by the

lesion, which was isointense with the spinal cord on both

T1- and T2-weighted imaging. Homogenous enhancement

was observed after gadolinium administration. These find-

ings favored a preoperative diagnosis of rare tumor, rather

than tumors of the nervous system.

We performed hemilaminectomy from C7 to T1 with

facetectomy between C7 and T1. A yellowish, encapsu-

lated lesion was located in both intra- and extradural areas,

extending to the paravertebral area (Fig. 2). The right C8

nerve root was involved by the mass. As we could not

separate the root from the mass, we transected anterior and

posterior roots proximal to the tumor in the intradural area

and distal to the most lateral part of the tumor. The tumor
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was resected en bloc and the nerve root was sacrificed.

Vascularity of the tumor was not rich.

After surgery, numbness of the right ring and little fin-

gers was slightly exacerbated, and right grip strength was

slightly decreased. However, these symptoms gradually

improved and the patient was asymptomatic by 2 years

after surgery. Cervical MRI with gadolinium enhancement

at 2 years after surgery demonstrated no residual or

recurrent lesion (Fig. 3). We did not perform any instru-

mented stabilization, but no deformity was apparent at the

cervicothoracic junction after laminectomy and facetec-

tomy for the tumor.

Histological examination of the tumor showed a xanthic

appearance, with Touton giant cells (Fig. 4a). The speci-

men was subjected to immunohistochemical testing,

yielding negative results for KL-1, desmin, ALK-1, EMA,

CD34, and glial fibrillary acidic protein. Tumor cells were

negative for S-100 protein, but large tumor cells proved

intensely positive for CD68 (Fig. 4b, arrow). These find-

ings confirmed a diagnosis of juvenile xanthogranuloma.

Fig. 1 Preoperative MRI.

Sagittal T1- (a) and

T2-weighted imaging

(b) demonstrate an isointense

lesion in the spinal canal.

T1-weighted sagittal (c) and

axial (d) views with gadolinium

enhancement demonstrated a

homogeneously enhanced

dumbbell-shaped lesion
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Discussion

JXG is a benign disorder of the macrophage lineage that

usually occurs in the dermis [21]. JXG typically appears as

cutaneous lesions of the head and neck in children. Ex-

tracutaneous manifestations are uncommon. The incidence

of JXG developing in soft tissues and other organs is 5%

[5]. The eye, particularly the uveal tract, is the most fre-

quent site of extracutaneous involvement, and other

affected organs include the oropharynx, heart, lung, liver,

spleen, adrenal glands, muscles, subcutaneous tissues, and

the central nervous system (CNS), although involvement of

the CNS in cases of cutaneous and/or extracutaneous JXG

is rare [6, 16]. Isolated JXG involving the spinal column is

extremely rare. We were able to identify only seven cases

of intraspinal JXG reported in English [1, 2, 7–10, 16, 18]

and no reports of dumbbell-type xanthogranuloma. In all

except two reported cases, intraspinal JXG arose in infancy

(Table 1).

MRI is the best method for obtaining details of tumor

localization and relationships to adjacent structures. Spinal

JXG almost always appears isointense on T1-weighted

imaging and hyper- or isointense on T2-weighted imaging,

and homogeneous enhancement with gadolinium was

observed in most reported cases (Table 1). However, a few

JXG have been reported as hypointense on T2-weighted

imaging [11, 18]. Such relatively low-intensity signals on

T2-weighted imaging have been considered to reflect the

poor cellular elements of the mass [11, 18]. When a similar

signal pattern is observed on MRI, the histopathological

differential diagnosis includes fibroma, fibrous meningi-

oma, and solitary fibrous tumor. Intraoperatively distin-

guishing between JXG and other tumors of neural origin is

difficult, and lesions such as schwannoma, neurofibroma,

nerve sheath myxoma, malignant nerve sheath tumor, and

solitary fibrous tumor must be considered. Histopatholo-

gical and immunohistochemical methods remain the gold

standard for diagnosing JXG. The tumor is typically a

round lesion with a yellowish to grayish appearance on the

cut surface. Microscopically, a diffuse and/or nodular

pattern of growth and a pushing border are apparent at low

Fig. 2 Intraoperative image showing an extradural component of the

tumor extending to the paravertebral area (yellow arrow), intradural

component (blue arrow) and the spinal cord (black arrow)

Fig. 3 Postoperative MRI from

sagittal (a) and axial (b) views

at 2 years after surgery,

showing no residual or recurrent

tumor
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magnification. The typical cellular composition of the

lesions consists of one or more of the three basic cellular

types: mononuclear cells; multinucleated cells with or

without Touton features; and spindle cells. When present,

the characteristic Touton giant cells can be found against a

background of mononuclear cells. Immunohistochemical

analysis has an important role to play in the diagnosis of

JXG. The vast majority of JXGs studied have exhibited a

fascin?, CD68?, HLA-DR?, LCA?, factor XIIIa? phe-

notype, and S-100 protein is non-reactive in most cases

[11, 14, 15]. These findings were compatible with this case

and established the final diagnosis.

Previous results have indicated that total removal of JXG

seems curative [16]. Dumbbell cervical tumors are often

difficult to separate from spinal nerves. Complete removal is

the ideal procedure to prevent recurrence, if this can be

obtained with as little sacrifice as possible. According to

previous reports, the risk of neurological deficit after tran-

section of the nerve root for resection of dumbbell cervical

tumor is low [3, 8, 12, 17]. In the present case, total resection

was achieved and transient neurological deficit gradually

recovered. Surgery, radiotherapy, chemotherapy or combi-

nations of these modalities have all been used to treat CNS

JXG. Stereotactic radiosurgery for CNS JXG is also report-

edly effective [13]. Patients with systemic JXG including a

CNS lesion are candidates for systemic chemotherapy. No

standard treatment has been defined for solitary spinal JXG,

and no long-term follow-up of spinal JXG has been reported,

but total removal of the lesion has been recommended

because of the high potential risk of recurrence [1, 16].
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